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(54) METHOD AND DEVICE FOR AUTOMATIC IMAGE PROCESSING PROGRAM GENERATION FOR ROBOT, 
AND METHOD FOR AUTOMATIC ROBOT PROGRAM CORRECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the automatic image processing 
program generating method, etc., for a robot which can automatically 
generate an image processing program for corresponding with solid body 
differences of a work to be operated. 

SOLUTION: Teaching points whose positions need to be measured with 
precision are extracted from a robot program which is taught previously 
about a master work (step S101) and the kinds of straight lines and curves 
such as arcs that the respective teaching points and the coordinate 
values of teaching points specifying the ranges of the curves such as end 
points of the curves are extracted from the kinds of operation instructions 
including the extracted teaching points (step S102). The extracted 
coordinate values (robot coordinate system) of the extracted teaching 
points are converted into coordinate value on the screen of a video 
camera (step S103) and the image processing program is generated which 
detects the curves corresponding to the respective teaching points in an 
image photographed by the video camera on the basis of the converted 
coordinate values of the respective teaching points and the kinds of the 
curves that are belonged to find the actual positions of the respective 
teaching points as their intersections. 
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©«fc 5 ft «3W) 2 ~?0>tm S fc ti =2 -? > K * * * * Oft 

raaurfeWi*. H4(cstP*? h^D^Acw 

fc. [15 CD (A) 0)>9«l(ni^H«a«? Mi 
[0 03 4] BlOAf^S 1 0 4iCto^rtt. Af 

*jJ:cyBfflrt^E*3nfcffl^^fffiT4™ 

**mr4Ji-*>**6*c»«BLrfe*. bio 
a^ ;7Si o sr-sfcft^hfcitiiafe^^'naiiBfflrt 

& i 

±A ( 3 ) KUain: t f i l t e r [ i ] [ j ] a 
bjKQtlt-^XU**) , #«M>^*J'Ci£x ? S>©ffift 

(DoG : Denvaiive of Gaussian) L't h Q ftte, X 
» t*©«*l*H 1 * </S 1 0 3 * T'CCJMtiSftfc 
^©MB^©iaftfi*6fSffi^4. C©J^&x?<> 

BB£a*?T9t&fcj:!). mi lb) icswjrsicx 

7 £»±©BX©fi(£ft:ft < 4 0 , *ft W?f ©H*©ttti 
[ 0 0 3 9 ] x 9^BBKiB#lkSftfta»^64lfe 

ft© 1 -31?* 9 . ^X©&&HB$6fc££U'C£ai 



30 



* fc* t;»J?Jg3 tlfc±i*l,fc J: 0 ft#fflOH«»fS JU- 

1 *^nac 4 £jewwtiT47p z> 0 

L/fcfli^^6^^p]«S©ftiB©Iitft&g*1fta 
[ 0 0 3 5 ] tlT, Bfflft©B*Sftfc«*rtfcfffir3' 

[ 0 0 3 6] Sf, HBrt©H*a?*lfc«i(lrtKffar 

&• cct, BHrtoKtsnfefiiwiii, HWdAm 
»©«*l*^«-c*0 . *©«^ttffl£ttft#«r* 

[ 0 0 3 7] Bffirta>B*3nfetBWdiSS*Sn/<:«* 
Ki*. BeccmfJ:^^. *^<-©Bt*rtcc^cn:x? 
^SiB«LB<:tT9 (Af^S2()l), 07iCir:/ 
©Mfca^rSftFlJiST. @7 {a) &b'r*£>7CC 
J:9»?^dn&B*fl>^t7nrB*C*0. S7 <b> 
ii0 7 ( a ) fclif*©£#:tcft U r x t>«sB» 

a«:tt-?feiit*?:Si/r<r»i« ftfe. neox^-^^s 

2 0 1 tcil-ttt, «Ai«H7 (a) 4 s «>Mi« , CH**l 

MJffl4l*B«rtfl>»B**c^i^*S (3) o:^o 
ft 7 /Jl*y>*W#*tf5Ci4«#"r4. 
[ 0 0 3 8] 
[»3] 



(3) 



40 



(a, b) tcj:: 
y = a x + b — ( 4 > 

t«Bl/, 4$Bd (X, . Y, ) ^4*6nfct*«, 
iftS©. , ^> > -* (a, b> tcj^CB&n&^-tf- 

b = Y, -aXi - (5) 

5 BB^BBSB +(c 4 4 © t . 
[0 0 4 ! ] £4o\ 3BBU:^Dy^AiCj:*i^7S5»«r 
?i5»^tcit. /^-it-*aBt Ms* j 4Hf4*h4* 
*©B*tc»|»L, ft^*tc^^©9L»4Ja<» 

4x * s>es»Ej^*5 fis^r c t cc 

J: D J: 0 x ^ ^feo^jSecliJ: 0**ft***^A6 



13 

[ 0 0 4 2] Sffirtcr>|J6«3nfei^^rcC'm= 
{ a . b ) A*#fc&n4 ( ? 7 S £03), ftfe, 

[0043] ±* (4) Oi^KlM^^-* (a, l>) 

X>=XC00£ + y$!rt£ — (6) 

l*4C4T?*4. B8 (a ) lififflfctt** (p. <9 > 
« («»> <&sbO©«#JB©»is^ 

mfeabWhs ft ft*® if***: a i > j: o *< a* 
[ 0 0 4 4] iaffipicc«^snft:aiiSrtics&r 



10 



20 



fffl? 10-91225 

4<b©JfelXil ( x 0 , y 0 > J: VPl&0>¥®. r © 3 o 
VAi<ox\ Ra**<DaaH (x0, y 0 ) te«fctf# 
S r ©fS&;<? > - * if* 3 *7c© (xO, y 0 , 

[ 0 0 4 5 ] x >?i>&M&m\£±ftbtc&m<DtB£km 
UK. Do 07 <JHf4B l<OAr *7*3 ! OZSVic 
JWil 3 nfc PW©iiMbili©Mtt^ 6 IHU 1/ fcx ^ 

7S20 1), fc£u pm<w&&k«, *«©»&<!: 
itsao x ? y©«a*sisnftcca:fbiyrt*< ©-C, & 
£©x ? s^i9»a*w 5 b&ic , a ^ * 7 s i o 3 * v 

[ o o 4 6 ] x •?i>&M9*mmft>ntcfm, ns^n 

b*s. (x0. y0, r) /'^^-^fel© (xO, y 
0) ¥S©§-fe^cc-?^c. *=pa*KS±fl>£/c*££. 

aaf6^*jf-**IB«[>-b.'Kx0 P y0, 
r., > G*3SS»*£P-C©x * t?aH443a^ttsn& 
tWflMtKJtiH** U^?7S2 0£) o Wa. r.i 
It < x 0 , y 0, r ) .>t5*-5&mX'&?Z ( 7 > ocj: 

[»4] 



#30 



r f =7 (x» -x p ) * 



+ <y5 -y, ) * 



(7) 



[ o 047] mfaftomjE 2fttc$mw<D±x<Dft&° 

(xf), y(), r ) #**>*>n£ (^f;7'S20 
3> . H9 (a ) Itnawcttfi (xl), y(), r ) >t 

fttcJ:4na©^<^^-Jt <x<), yO. r >©?**£> 

f±#«:5W. 40 

[0 04 8 ] iaUfcFM©^^^-*©^* 
. b f * ttjijifiy- *<D;ft±K R& £ tix << > s*s 

[ o 049] sn*tt»fc. a i <t>^^;- 7's i o 2 cc 

{&> ©;^>->a, b. c, d©lS4»jaT4. 
[0050] ax+by+cz+d = 0 »- ( 8 ) 50 



ch*)<MI**>9jaB«r«)itKSs*L/rte<. ^ 

^> 3 AS *C<7>Sgii^ u > i ^ S 2 -7©*e 

S. 4a J: t>'RH©*^liHa©7 - ^¥S_btC* S £ t * 

ct*r», ct»cj:on«€E)4£ai>«ii(cmtiT&c 
i^c*4o n»iK^>jsea«: (x co . y.„ 

2,o> <t^4£. (9) tcjr0P3«*^©lig!il* 
[K5] 



(?) 10-91225 

15 16 

e * [ o o 5 i ] c (ox * cc lyTWtu stifcR»i>#s**> 

£ £ l/Ti3?Jx f c i r ! eKflMW 

« - [ i) 0 5 2 ] £<C , 7fe*D©fSi 4 1/ r (0 tiSy l£S&r<& 

jt R«4M>G>l£8fi§ ( x 0 - y 0 ) fccfctf Rafl>4*a r * 

^7>-£4r43*7c<E' <x(>, yO. r) a?^- 

t « [ i) 0 5 3 ] x ■> i>?ga*lElt±a UfattSfc AtfRaiJ. 

>? x" r^S2(M)„ frfc. X-i'i^WS^iiitreWiCiSffc 

*- ~ -a fii"C©7 ^>C0«8CEJS£©R«:lil/feSS?llx f 

w ' 1 c i r ! e<D*V*<D&lcBit>2Lm&avt>&mfii 

j — — i rsu. ^omm^n^om^^iDm^&u 

^ _ [ o o 5 4 j * ^^aB^e^T^w&ti, hkes* 

T a £ 0 (xO, yO, r) /'^^-JSH© (xO. y 

J 7 J* * 0) ^MCD^^CC^C^C. = P#K&±<D=X'*£± 

X * r * (h^&Pt » < 6 ftr * **X3S (10) tc <J; 0 S+» 

? * 3 " 30 M(DMKWff (A**:7S2 0S> • tcfc. r.. 

^ « ti <xO, yO, r) ^*WSB"C*3S ( 1 0) td 

I — 1 (10) z 0 (Ottlt ( x o , y 0 > ©lit 

sec ™©*fS3$i*&#fflSft&. 

i i [»6] 



r 

o 



fts-rs^ttttflficitcio. mo^>-> afctta^vKKfc^r. 1. citmwi, swan 

(xO, yO, r> #*#>*>tt& <*^?7S20 feiMra>><5>-*, PHHC^-rf-Jf*ttttr*fcat> 

3), <&B5UT'*>4, Sfc, ! isne {) ©3I»"C** x 1 . 

[0 05 6] ftfc, «±^K«L/fcfi««:ftfflT4^- x 2i*Xr 1 0 3 * ?K*U£tlfcK90P«I£ 

?-^4dJ:u f R«**Hl'S'4*-*-><C^»rtt** , ie ©BHlHWfrC© ( x . y > IfiSifrC**;!, c i rc ! 

n. e o^ltC^xl, x2, x3t*H«tc^^^7" 

l-lme(xl,x2. area), S 1 0 3 S W»fflsnfcPM©i^*feJ:^+<03 

c = ci rcle (xl. x2, x3. area) (PHifilSS&'CfiD < x , y ) ^Sfi % c** 0 frte. a r 



CIO; 
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oxm&tb? h mam*> b x * -if *w* 

[0 05 7] a*. 04K*?p*v> h^a^Aon 
[ 0 0 5 8 ] B 1 0 Ktoi'C, xp2. x p 3 3?ttB 1 

tttiBJfS 1 fccfctf x ? ^ffilM«2 ) ©att«*B 1 2 

[0 05 9 ] @l(?)Af^S 1 0 5fcfel»Ti*. *r 
1 0 4<C4d^r4j«3nfcttBl(llB^Dy'5ACC 
J: 0 £S 3 n£ MY>P]B*0Att® * * 

S 1 0 1 feJ:Wr?7S 1 0 2(CJdOTttffi2tifcg- 

»J Sffl S n* »»roS«>BB*S»^©*effl t: P # v 

tmm3kX'<D&mmcKt%t&&m%$7'v 

( l ) BB£M£4>$A. (2 } &mtP\at<&!t 

xo = c! Mies ( ! 1 , 12, xpl, x p 2 , x 
P3> , 

xo = c! i ii e c i r c 1 e ( ! 1 . c 1 , xpl, 

Xp2, Xp3. Xp4>, 30 

xo = pc i r 1 e (c 1, xpl, xp25 

n6caaiiafctt3^>K<c4j^r. x oittwusnfc 
3^j5<0HB£B%i?4> <x, y > jigftr'££, ! 

ffl^py^A(cj:0**ffi3ft*i(DB[©^^'-> <a, 

tig^S?" p *cc J: 0 ftffl snSPWUD*4*14B 
(xO, yO) teACXiHgCttriSt^X***. £ 
fc. c ! » n e s () tctetf £x pi. xp2. xp3 40 

as lUttsss ftfc 2 -ws^oia AoDHfflffiasro 

ffiatirfcO . c! meci rcle () ecfertSx 
pi, xp2, xp3, xp4tt?l»"CtS*$tl&a& 

i pwoBMi^ £ u'&$<o&o>mm&%&x' 

(Dm&MX'&t) pcirle () fcfcttftxp 1 , x 

si osccfei^sfSiL/T^&nfcfiia^*. cn 

fecMlfttt, ^^-;7"S 1 0 2ecto(r»-ca*ft*«i«* 
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OTttt^4»^0)BBtt**»-C^4^C. $S 

b'^^>* ^©BBrtTC^(3!)<4E*#ffir-5l4a# 

[0 060] Bl©Af 1 0bl£*}i,>X&2?> 
tc. Bl lKSt , tt«JWl^oy7A«:j:*jJ«asn& 
HiB!afe*r'©x f 2 - x r i 3<ofS£^> , ?jsa&r' 

OflfcgfeU Ctlb<DfcfcZtltc&ZQ#? h£B% 

nAe&llItt I9IIH»> fc ft ? £ 
HK 4 fc tt 2 > K , 45 ^; 0ftn£® £tttf« * > 5 B 
tg£3:.fcptf.;> hSfe£^9aftT&B»a?ctt3?> K 

xc=TrnCam(xf, plane), 
xr=TrnCamRob ( x c , T) 

plane li^^^o^C^^Scc-^^f^^ 
jfi#n»©-Bt?A*l«, ¥B©*S3S 

vzf*?7$ i o i r*^6nfe*^^*r©B(ft3 

fc. Ttt^-rf^Sfefe^o*^ HSS^<DEi:jt*Ja 
<0^tR?T?Jr*4 o H4iciRto#^ h7Di/H0)i 

5nri<Oiw4, frfe, El 30> (E) ©4K9i*»Se 

Ar-^ 0 . b 1 3 q> ( f > o>^m^<om^m 

**>5rJMi«*»6D#^ hBB*^«ftr&^oy^ 
[0 06 1 3 Bl 4li*Rnccj:&nz!<? ^7'a^A 

a^?^s B£««&(c j: 0 nfcHis»ia7 
1^ ^-p y*Acc*6*i/«&rt«*nfc*«s^ 

- ^ ^ 5 7" S 3 0 5 «>'€-h*n(044ISkilg| 1 (D^ ? v 7 

s 1 0 1 -a^'^'s 1 0 5fl>s*iSi***neti©ffli 
[0062] BMtcs-r^^cc, i-r, 
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mmmwmm™&m&?t> < *r 3 0 
1 > 0 

[0 06 3] 8(,»r, A?*? S3 0 1 tcfcuc&S£ 

nfc ^ r , < ft t-n©&*° is&SrtA 

£©88IJj!>>%§tfc^^ 

[006 4 ] *©f!i a?;7S30 1 ICfcl^cJAiSS 
7 S 3 0 2 tctec »r ffi S ft fc *©tt©*yft£© p ? 

**©"C, cn6©l»Ml*D#* 20 

t ok&s t i ■ x mmmm&x-vmmmc 

* 6 * Oti>* - U *C «5 < o 

[0 06 5] *UT, A??7S3 0 3(Cfel»'Ctfft3 

nfc s&s«©ii£fifc J: wsAftjSoPf ifisaws 
skc s^c * r tr a * ©Hart ^cccitifi^Ha^ 

tifc (Ar^'/S3 04> , Xr * :/S 3 0 4ttfcC' 

WW©tt«©ttlW»*>*7- -;7S1 0 1 30 
? :/S 1 0 2l£tel>Xim2fttc&ft*&o>t:f : *t7ji 
y<DmftftX'<Qmk<D<m*#ft?ZiiL&#ft7u ?y 

£©BHJfettffi'C©ttttf'i =6 D * * h ItlBTOMi 
S 3 0 5 > o 

[0 06 6] ffcfftlC. Xf.;7S304fcJ:^f-;7 
S 3 0 5 tCfc<,»X4.«Sh&H«34S^P ^7A^fi 
*r£Ctccj:0. t^**>^«cj:0»K3n&H«* 
&*B©^->©ftS^©*1Sfi4*«>&o -C-^'C, C 40 

©£ 5 tc i/r**fenfc*i»c[)9 - *©^=©ais<i 

feSlfe^3^Sfl*eET4 {a^-;7S306)o 
[0 06 7] B4lC5Wo?K? h7Pj^^©ia£tC 
(*. Hi 5 tCSt* J: ^Kl. YzfutfyJU(0 1 3?t 

St 1 4?Tgt©fc t HC > ifiRSnfeHftfiASI^D^A 
(A) -(F) <@5, @1 0, 01 lfciO'Bl 3# 

!"^©9-*©tMi£xr £-x p 1 3©£gfS££?E> 

a> u »rt § s ft tdftifct h wh° p s -~ p 1 3 <omm so 
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tUTfly^&^O (HI 5© (G) 

7'q {fztJUt ittikJL if T^tf 1/ % urfi 

&n&fflS«c J: -?to#^7P y -7 ^©*©& 

[ 0 0 6 6] C(OX ^cc. h ?'p A 

ifa»iE*s©— Sft^sSK j:n**. ? ^ s 3 0 

1 ? 3 0 5 ocj; D£ASnftiB««S^a * 
?l<Zm>T. XT* fjSyiCJ: ♦) URSg $ nfcHfS*» 
- i"©fcS£©tf - * C tic >K^, 

zhtcc %n& 1? - ^^>^©^=^g«itc 

[ 0 0 6 9] 

y ^ & - » c t <omtmctt&t& tc$><Qm®.& 

(Wt ^> fe' »t? 7 - > C t ©flg0:M^ ^ft^ ^> ^: 5 k a 

<> -> -c g ®i<: Bft«a «: *j s ox v — t? o>m\t m & © 

H*C»4 0 

[03] 9 - ^ ct ©«** t'^t- 

[ B 4 ] m 3 «c Sf 9 - > © J- ? *>© H» 0 fF* * ?t o 
[05] »**©*«!!«:□#? htf»*:fc&)b.*5li 
>• 7 Stt»^% BffiJWJR^^d*'*' 4 
[B6] ilBrt©«*Snfe»«rtfeffa"S'4iS®^R 



(12) tfH? 10-91225 

21 22 



4. 



[0? : v-rttjjtyic.i-.tjm&ztitcmwctit&j- 

[@8] £fcfg<<:4i?-& (p. 6) -£3HgcpiSS 

? > - * ( o. d) ©ft*©tt# (08 ( I) ) > £S? 

[09] PBKe*i*4 (xi). y0. r>-'<7>-*S 
BBCDRtOft* <E9 (a > > , am.'\r?WcZ-i> 10 [R^cMMI!) 
PBfi©/t^jf- 3f(0ftS®f±* (109 (b) ) ! fr*^7>5 

[0 l 0 ] @4KS1-d#'? h 7'p ?7<uu:MlsXftf8, 



[013] IKKiiWDsK? h 7D ify^tcttU am 
[014] *{5WKj:4n?K^ 1^ 7D AgSMiJIETa 

Stea>jesisa^-r4fe«KD0-c4.^>. 

[015] *&WCJ:6b*K:> hOfc«tf)BftfeS7a 



2 HIHAAjK-K 

5 otf ? h 

6 7-* 



[01 I 



C * » ) 



J- 



♦ SI 0 1 



T 



I 



♦ S1 0 4 



[03] 



[02] 




6 7-* 



[08] 
(a) 



ait 



^ gt 




[06] 



pi Li 

CkJ P* j 

/*3> 

P* 

pJI 















~L2 







C4 



L3 



^ 7 



P8 



C3 



I 



T 



tin? i o - 



[B4] 



[■&] 



1 > 

2) 
3) 
4) 
5> 
6> 
7> 
8) 
9) 
\ 0) 
1 1> 
t 2) 
13) 
1 4> 
1 5> 
1 6) 
1 7) 
1 8) 

1 9) 
24) 
21) 

23) 
24) 
23) 

2 6) 
27) 
28) 



pi- (o, 100, io) 
p2= (i a> «♦ i o) 

p3=(4&9, 0, TO) 
p4 = (4 9 7, 0 7, -2. 8 3. 10) 
p5- (60 0. -1 0. 10) 
pfi= (6 0 0, -2 9 0, 1 0) 
p7= (4 9 7. *7. -29 7, 0 7, 1 0) 
pfl- (4 90. -30 0, 1 S» 
p9= CI 0, -300* 1 0) 
d10= (2. 93. -237. 07* 10) 
ol 1 = (0, -2 90. 1 0> 
pt2=(* t -10, 10) 



p13=<7, 
mo v c I 
sp o e d 

f 0 f c $ 

move I 
«mov« I 
q mo v e e 
9 mo v 9 f 
9/no v e o 
gmo v e I 
gmo v « o 

gmo vec 
mo v e I 



07, -2, 93, 10) 
Pi 
1 0 
1 
1 

P* 
P3 

E>4, PS 
P« 

p7, pfr 

P1 0. pit 
Pi 2 

o13, p2 
Pi 

I 



xc 2-T r nRobCom (p2, T) 
xc $»T r nRobCam <p3, T) 
xc4«TrnRobCarn<p4, T) 
xc 5»T r nRobCam (p 5, T) 
x o B=T r nRo bCam (p 6, T) 
xc 7-Tr nRobCam (p 7. T? 
xc B-Tr nRobCam (p 8, T) 
xc9«T r JiRobCom (p&, T) 
xc 1 <)«TmRobCam (p 1 0 T T) 
xcl 1 =TrnRobCem (pM T T) 
xc 1 2=Tr nRobCam (p I 2. T) 
xc 1 3-T r nRobCam <pT 3. T) 



xpfc'Persp (xc2> 
xp5"Pflf*p <xo S ) 
xp4«P c r s p <xo 4) 
xp5-P e r s p <x.c5> 
xp$ = Pe r 6P (xcB> 
xp 7 = Pe r sp (xc7) 
xpB=Pa rep (xco) 
xpa-p© t ep (xc9> 
x p 1 0«Pe r 9 p <xc 1 0) 
xp 1 1 »Pe rsp (xol 1) 
xp 1 2-Pe r * p (xc \ 2) 
xp 1 3» Pe r s p (x c 1 3) 



[09] 



[H10] 



fa) 




1 1=1 ins Uo2, xp3, draa) 

12-1 in« Cxo&v xj)& area) 

13=1 ine (xp9> -xp(K aiea) 

1 4=1 i ne (xp I U xp I 2. area) 

c I =c i k c I e Cxp I 2. xp 1 3» xp2. a r e e) 

c?*c I f cl* <xp3L xp*, xp5. Of «*} 

c3"oUc*« (xp6v xpT, xpS, a*ea> 

c*"c p r c I a Cxp9i xpl 0, xpl 1, oua) 



[Bill 




xf 2^ 
xf 3 
xll- 
ft t &•< 

i f e«. 

if T«i 

XT G=i 

xi9^ 

x r i a 
xtn 
xf i a 

xf IS 



c I i n«c i r c p * 
e I t n#cl r c l e 

Oct rc I « <e2, 
i not i f 6 i t> 
i no c ittU 
po i n I « <c3, 
c i jneci rd« 
c I ineci r cl • 
= pc i r c f * (c4, 
— t I i nscl rol 
=c I i n«c i r c I 
=oc i r c I e (c ! 



C1 1, cl. xp2, 
(II. c2, xpt. 
xot xp>5> 
<I2, 62, xpl 

(12. *J, *P5, 

*p8, kp&> 

(IS. *3, ;<<>(x 

Ufl. c4s xp6» 

6 (I 4, &4t apS, 
♦ <l< t», xr>1 
, xp2. xpt 2) 



xp3. xp12, xpU) 
«r>3, xp*. xp5) 

xpl, xp£, Xp6J> 
X»B, *p7, xpS; 

xpT. xpg. xo9? 
xp?. xp J 0. xp 1 V 

, Xpll kpM. 3<pl2J 

1. xd12, xp) 3. xp2) 



ftfcW 10-91 



[013] 



[014] 



xc2~Tf nCam (x f 2, plane) 
xc$=T* nCfloi (x f 3 t pJene) 
4-T r nCam (x f 4 t plane) 
xcS^TrnCani <xf 5. plane) 
x o6~T r nCam <x * 6, p|an«) 
x c 7=T r nCam <x ? 7, piano) 
x o 8=T r nCam <x f fi, plane) 
X C 9-T r nCam < x f G, piano) 
x o I 0=T rnCam (xt 1 0, plan?) 
xc 1 1 — T rnCam (xf I 1, plane) 
xc 1 2 "T f nCam (x t 1 2. plane) 
xc 1 3=TrnCam (x f 1 $» plans) 



x r 2~TrnCamRob (xc 2. T) 
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